A n article by Leff 1 on incandescent bulbs has been very successful in illuminating the minds of not only physics students but also teachers. It has also prompted many articles that explore various aspects of incandescent lamps. 2-9 An interesting topic discussed by Leff concerns lifetime statistics of bulbs by drawing analogy from radioactive decay of nuclei. Leff obtained an empirical formula for the survival probability of commercial bulbs and also hinted at the approximate equality of the half-life, the average life, and the most probable life of the same. While teaching this topic over the past few years, we found that the students were confused about the precise link between the survival and decay probabilities, and were also unable to derive the said equality of different lives as this problem was left in Ref. 1 as an exercise. The aim of this paper is to clarify these ideas.
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Survival Characteristics
Suppose a set of N(0) identical bulbs is switched on at time t = 0. Then the surviving fraction N()/N(0) at general time t is given by the empirical law (see Fig. 1 ),
where t 1/2 is the half-life and is the "relative time" to be employed in the arguments below. Leff found that Eq. (1) does fit the data on commercial bulbs 10 with good accuracy. For the sake of comparison, we have also plotted in Fig. 1 the corresponding survival probability:
applicable to the radioactive case. Obviously N()/N(0) varies slowly in the region < 1, becomes 0.5 at = 1, and falls rapidly in the region > 1, in sharp contrast to N R ()/N R (0), which is smooth throughout. Our students were fascinated by these visual features of Fig. 1 . However, the majority of students failed to deduce from Fig. 1 the underlying decay rate and hence also the interconnection among different types of lives. For this purpose we asked them to write the derivative Its physical significance is that (-dN/d)d is the number of decays occurring in the interval between and + d. Similarly, the radioactive decay rate becomes
Lifetimes of
Next, we asked the students to plot these decay rates after division by an appropriate factor of N(0) in Fig.  2 . It is noted that (-dN/d)/N(0) shows a prominent peak at = 1.03, but (-dN R /d)/N R (0) decreases monotonically. Also, the students were asked to extract directly the most probable value of from the mode in Fig. 2 viz. most =1.03, t most = 1.03 t 1/2 . The physical significance of the result is that since the decay rate has reached its peak at most , most of the bulbs would have decayed by this time. Finally, the students were asked to write the average life as
which follows by a partial integration. Upon evaluating Eq. (5) by Simpson's quadrature, the students found 11 av = 0.988, t av = 0.988 t 1/2 .
The reason behind this finding is that since (-dN/d)/N(0) has a peak close to ~ 1, the defining integral for av receives its dominant contribution from that region. Naturally, the most probable, half, and average lives become nearly equal, giving support to Leff 's remark that "lightbulb labels are believable."
